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Abstract: Background: Cone-beam Computed Tomography (CBCT) scans obtained with larger 
field of view let us see various incidental findings, anatomical variations and pathologies, like in-
tracranial and soft tissue calcifications.  
Objective: The purpose of this retrospective study was to determine the prevalence of intracranial 
and soft tissue calcifications via CBCT. 
Methods: Full volume (maxillofacial region) scans of 290 patients achieved for various reasons 
were investigated by blinded two dentomaxillofacial radiologists. Demographic data of the patients 
were saved. The findings were categorized and statistically analyzed with descriptive statistics, 
crosstabs and chi-square tests.  
Results: Totally 290 patients aged between 24 and 81 years old (mean age ± standard deviation: 
49±14) consisting of 155 females (53.4%) and 135 males (46.6%) were examined in the study. The 
most common calcifications were pineal gland calcification (64.5%), followed by tonsillolith 
(34.1%), petroclinoid ligament calcification (33.4%), Intracranial Internal Carotid Artery Calcifica-
tions (IICAC) (18.3%), Extracranial Internal Carotid Artery Calcifications (EICAC) (8.3%) and the 
others (1.7%, equally sialolith, antrolith and choroid plexus calcification), respectively. 
Conclusion: Tonsillolith, EICAC and IICAC showed an increase with age. EICAC was seen more 
in females, conversely petroclinoid ligament calcification was seen more in males. There was a sta-
tistically significant correlation between EICAC and IICAC. 
Keywords: Soft tissue calcification, intracranial calcification, CBCT, dentomaxillofacial, patients, pineal gland. 
1. INTRODUCTION 
Cone-beam Computed Tomography (CBCT) was first 
used for angiography in 1982 and its use in dentistry was 
welcomed in late 1990s for maxillofacial hard tissue imaging 
[1-3]. The use of CBCT in dentistry increases day by day. 
CBCT scans obtained with larger Field of View (FOV) 
let us see various incidental findings, anatomical variations 
and pathologies. The majority of these findings may be rou-
tine benign entities, but sometimes they may be an indicator 
of vital important diseases [4]. Also, several findings related 
with brain and intracranial region may be visible in maxillo-
facial and craniofacial CBCT images. Therefore, the clini-
cians have to examine all of the image sections not to miss 
the possible important findings [5]. However, along with the 
examination of images, dentomaxillofacial radiologists have 
to recognize the lesions and remark in the radiological re-
port, because of their medicolegal responsibilities. Those 
pathologies may include the intracranial signs like intracra-
nial calcifications [6]. 
The clinicians mostly focus on dentoalveolar structures 
and hard tissues on CBCT images during routine dental  
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practice. Though, various calcifications in soft tissues and 
intracranial region may be viewed outside of the region of 
interest [1, 7]. These calcifications are generally considered 
as asymptomatic incidental findings and physiologic forma-
tions, but sometimes advance medical examination or con-
sultation may be required [8]. Etiology of the intracranial 
calcifications may originate physiological, developmental, 
reactive or neoplastic pathologies [9]. 
In literature, a limited number of investigators have fo-
cused on soft tissue and intracranial calcifications on CBCT 
images. To the best of our knowledge, there are a few pub-
lished articles regarding both intracranial and soft tissue cal-
cifications on CBCT scans [1, 9, 10]. 
The purpose of this retrospective study was to determine 
the prevalence of intracranial and soft tissue calcifications 
via CBCT. 
2. MATERIALS AND METHODS 
Before starting the study, Ethical Approval was received 
from Gazi University Ethics Committee (19.06.2015-
77082166-604.01.02, Ankara, Turkey). CBCT scans of 290 
patients (155 females and 135 males) achieved for various 
reasons between January 2013 and December 2014 were 
included at Gazi University Faculty of Dentistry Department 
The Assessment of Maxillofacial Soft Tissue Current Medical Imaging Reviews, 2018, Vol. 14, No. 5    799 
of Dentomaxillofacial Radiology (Ankara, Turkey). CBCT 
images of the patients who had a history of maxillofacial 
trauma or operation and the images with any artifacts were 
excluded. Only full volume (20x17 cm) CBCT images were 
selected for the study. 
CBCT images were obtained by ProMax 3D Mid (Plan-
meca Oy, Helsinki, Finland), using parameters of 90 kVp, 12 
mA, total scanning time of 27.7 seconds and 0.4 mm voxel 
size. Scanning was performed by fixing the patient's jaw and 
head support apparatus while the patient was standing. Im-
ages were examined on 24-inch Philips medical monitor with 
NVDIA Quadro FX 380 graphics card and 1920×1080 pixel 
resolution by using Romexis 2.7.0. program (Planmeca Oy, 
Helsinki, Finland).  
Demographic data of the patients were recorded. Tonsil-
loliths (Fig. 1), Extracranial Internal Carotid Artery Calcifi-
cations (EICAC) (Fig. 2), brain calcifications [pineal gland 
(Fig. 3) and choroid plexus calcifications (Fig. 4)], sialoliths 
(Fig. 5), antroliths (Fig. 6), petroclinoid ligament calcifica-
tions (Fig. 7) and Intracranial Internal Carotid Artery Calci-
fications (IICAC) (Fig. 8) were examined on the axial, cor-
onal and sagital sections of CBCT images. All evaluations 
were carried out by blinded two dentomaxillofacial radiolo-
gists (MO and IP) in a quiet room with subdued ambient 
lighting, approximately 50 cm away from the screen.  
 
 
Fig. (1). Axial CBCT image of a tonsillolith (arrow). 
 
 
Fig. (2). Axial CBCT image of bilateral EICACs (arrows). 
 
Fig. (3). Mid-sagital CBCT image of a pineal gland calcification 
(arrow). 
 
 
Fig. (4). Axial CBCT image of bilateral choroid plexus calcifica-
tions (arrows).  
 
 
Fig. (5). Coronal CBCT image of bilateral submandibular sialoliths 
(arrows). 
 
For the data analysis; the patients were divided into three 
age groups: 24-40 years old (N=71, 24.5%), 41-50 years old 
(N=66, 22.8%) and 51-81 years old (N=153, 52.8%). Ob-
tained data were statistically analyzed by using SPSS pro-
gram version 21.0 (SPSS Inc., Chicago, USA). The findings 
were categorized and statistically analyzed with descriptive 
statistics, crosstabs and chi-square tests. Kappa coefficients 
were calculated for interobserver agreement. The correla-
tions between the calcifications according to age and gender 
were analyzed with chi-square test. 
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Fig. (6). Coronal CBCT image of bilateral antroliths in the maxil-
lary sinuses (arrows). 
 
 
Fig. (7). Axial CBCT image of bilateral petroclinoid calcifications 
(arrows). 
3. RESULTS 
Totally 290 patients aged between 24 and 81 years old 
(mean age ± standard deviation: 49±14), consisting of 155 
females (53.4%) and 135 males (46.6%) were examined in 
the study. 
 
Fig. (8). Coronal CBCT image of bilateral IICACs (arrows). 
 
Interobserver agreement coefficients were 0.59 and 
which was statistically significant (Table 1). 
The possibility of tonsillolith and IICAC increased in 
older ages. For instance, tonsilloliths were more common in 
patients with over 51 of age (40.5%, N=62) than in under 40 
of age (26.8%, N=19). The statistically significant correla-
tions were found between the age and tonsilloliths and II-
CAC. In a similar way, the frequencies of IICAC were 
28.1% (N=43) and 2.8% (N=2) in the patients with over 51-
age and under 40-age, respectively. Pineal gland calcification 
was detected in 64.5% (N=187) of the patients while choroid 
plexus calcification was seen only in 1.7% (N=5). Details are 
shown in Table 2. 
Statistically significant correlations were found between 
the gender and EICAC-petroclinoid ligament calcification. 
The presence of EICAC was higher in females (11.6%, 
N=18) than in males (4.4%, N=6). In contrast, the rate of 
petroclinoid ligament calcification in males was 45.2% 
(N=61), while 23.2% (N=36) in females. Details are shown 
in Table 3.  
 
Table 1. Interobserver agreement coefficients. 
Calcifications N Kappa Coefficient 
Tonsillolith 290 .939* 
EICAC 290 .875* 
Pineal gland calc. 290 .591* 
Choroid plexus calc. 290 .611 
Sialolith 290 .764* 
Antrolith 290 .887* 
Petroclinoid ligament  290 .705* 
IICAC 290 .851* 
* Statistically significant correlation at the level of P<0.01. 
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Table 2. Statistical correlation between age groups and the calcifications and the crosstabs. 
Type of the Calcification Presence of the Calcification  
24-40  
Years Old 
41-50  
Years Old 
51-81 
Years Old 
Total Chi-square 
N 52 48 91 191 
Not present 
% 73.2 72.7 59.5 65.9 
N 19 18 62 99 
Tonsillolith 
Present 
% 26.8 27.3 40.5 34.1 
5.88* 
N 68 60 138 266 
Not present 
% 95.8 90.9 90.2 91.7 
N 3 6 15 24 
EICAC 
Present 
% 4.2 9.1 9.8 8.3 
2.06 
N 26 21 51 98 
Not present 
% 36.6 31.8 33.3 33.8 
N 45 44 98 187 
Pineal gland calcification 
Present 
% 63.4 66.7 64.1 64.5 
0.38 
N 26 21 51 98 
Not present 
% 36.6 31.8 33.3 33.8 
N 0 1 4 5 
Choroid plexus calcification 
Present 
% 0 1.5 2.6 1.7 
a 
N 70 63 152 285 
Not present 
% 98.6 95.5 99.3 98.3 
N 1 3 1 5 
Sialolith 
Present 
% 1.4 4.5 0.7 1.7 
a 
N 70 66 149 285 
Not present 
% 98.6 100.0 97.4 98.3 
N 1 0 4 5 
Antrolith 
Present 
% 1.4 0.0 2.6 1.7 
a 
N 47 40 106 193 
Not present 
% 66.2 60.6 69.3 66.6 
N 24 26 47 97 
Petroclinoid ligament calcification 
Present 
% 33.8 39.4 30.7 33.4 
1.56 
N 69 58 110 237 
Not present 
% 97.2 87.9 71.9 81.7 
N 2 8 43 53 
IICAC 
Present 
% 2.8 12.1 28.1 18.3 
22.93** 
N 71 66 153 290 
Total 
% 100,0 100.0 100.0 100.0 
 
* P<0.10; ** P<0.01; a: No test was performed. 
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Table 3. Statistical correlation between genders and the calcifications and the crosstabs. 
Type of the Calcification Presence of the Calcification  Female Male Total Chi-square 
N 106 85 191 
Not present 
% 68.4 63.0 65.9 
N 49 50 99 
Tonsillolith 
Present 
% 31.6 37.0 34.1 
0.94 
N 137 129 266 
Not present 
% 88.4 95.6 91.7 
N 18 6 24 
EICAC 
Present 
% 11.6 4.4 8.3 
4.88* 
N 55 43 98 
Not present 
% 35.5 31.9 33.8 
N 98 89 187 
Pineal gland calcification 
Present 
% 63.2 65.9 64.5 
0.43 
N 55 43 98 
Not present 
% 35.5 31.9 33.8 
N 2 3 5 
Choroid plexus calcification 
Present 
% 1.3 2.2 1.7 
a 
N 152 133 285 
Not present 
% 98.1 98.5 98.3 
N 3 2 5 
Sialolith 
Present 
% 1.9 1.5 1.7 
a 
N 152 133 285 
Not present 
% 98.1 98.5 98.3 
N 3 2 5 
Antrolith 
Present 
% 1.9 1.5 1.7 
a 
N 119 74 193 
Not present 
% 76.8 54.8 66.6 
N 36 61 97 
Petroclinoid ligament  
calcification 
Present 
% 23.2 45.2 33.4 
15.63** 
N 130 107 237 
Not present 
% 83.9 79.3 81.7 
N 25 28 53 
IICAC 
Present 
% 16.1 20.7 18.3 
1.03 
N 155 135 290 
Total 
% 100.0% 100.0 100.0 
 
* P<0.10; ** P<0.01; a: No test was performed. 
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Table 4. Cramer’s V coefficient of correlation between calcifications. 
- Tonsillolith EICAC 
Pineal 
Gland Calc. 
Choroid 
Plexus Calc. 
Sialolith Antrolith 
Petroclinoid Liga-
ment Calcification 
EICAC .111 - - - - - - 
Pineal gland calc.  .064 .103 - - - - - 
Choroid plexus calc. .123 .118 .066 - - - - 
Sialolith .016 .056 .011 .024 - - - 
Antrolith .072 .040 .034 .044 .018 - - 
Petroclinoid ligament calcification .029 .001 .003 .019 .075 .075 - 
IICAC .021 .149* .069 .100 .006 .074 .024 
* P<0.05.  
 
The correlations between the calcifications were investi-
gated by Cramer’s V test. Regarding the correlation of the 
calcifications, there was a statistically significant correlation 
between only EICAC and IICAC (Table 4). 
4. DISCUSSION 
Head and neck soft tissue calcifications may be patho-
logical, age-related or idiopathic origin [4]. The pathological 
calcifications are rare, but it is necessary to differentiate the 
physiological and pathological calcifications [9]. Computed 
Tomography (CT) images allow better differentiation of the 
soft tissues due to the better contrast resolution and less im-
age-noise and it is still the best imaging method for soft tis-
sue calcifications in cranial region [11, 12].  
Although CBCT has many advantages for the diagnosis 
of maxillofacial pathologies, distinction of the soft tissues 
cannot be defined via CBCT due to its insufficient contrast 
resolution [13]. CBCT is commonly used during clinical 
practice however, most of the physicians have not enough 
knowledge about image’s interpretation [13]. The American 
Academy of Oral and Maxillofacial Radiology (AAOMR) 
and the European Academy of Dentomaxillofacial Radiology 
(EADMFR) defined that all CBCT images within the FOV 
must be examined carefully [5, 14]. It is very possible to see 
pathologies outside the dental arches while exploring CBCT 
images [1]. The consultation with a dentomaxillofacial radi-
ologist is required if the practitioner hesitates in anyway dur-
ing clinical practice [14]. The detection of soft tissue calcifi-
cations is generally based on their anatomic location, distri-
bution and morphologic features on radiographic images [4]. 
Previous studies reported that carotid artery calcifications 
can be determined evenly by both CT and CBCT [15, 16]. In 
the literature, there are limited number of studies about the 
soft tissue and intracranial calcifications via CBCT [1, 4, 8-
10, 17]. 
Tonsilloliths are calcified structures organizing from the 
tonsillar crypts’ repeated inflammation bouts [2]. Although 
they are usually asymptomatic, large palatine tonsilloliths 
can cause throat irritation, pain, dysphagia, dysgeusia, hali-
tosis, otalgia, and foreign body sensation during swallowing 
[18]. No treatment is required in most of the cases, but 
treatment procedures are suggested in the immunosuppressed 
patients due to the risk of aspiration pneumonia [4]. The 
prevalence of palatine tonsilloliths on CT images has been 
found to be 16 to 46.1% [19-23] and its prevalence has been 
reported as remarkably lower (4.9-10.1%) [1, 4, 10] on 
CBCT images. Several studies detected that tonsilloliths 
were more common in males than in females and also in-
creased with age (approximately >40-50 years old) [18, 20, 
22]. However, tonsilloliths have been found to be more 
common in females by some authors [19] and in younger 
individuals than 30 years old on cervical CT scans of trauma 
patients [23]. In this study, the prevalence of tonsilloliths 
was 34.1% on CBCT images. This finding was relatively in 
accordance with previous CT studies [19-23] and signifi-
cantly higher than CBCT studies [4, 10]. Tonsilloliths were 
also observed to be more common in females and 50 years 
over individuals and these results were in accordance with 
previous reports [18, 20, 22]. Differences between the results 
of studies may be related with several factors such as soft 
tissue resolution of imaging method (CT or CBCT), slice 
thickness, study population and the evaluation criteria, etc. 
Pineal gland calcification usually seen in older patients is 
a benign physiological lesion [1]. The lesion was seen in 
two-third of the adults [24]. Its radiographic manifestation 
appears as a single, well-demarcated, concentric radio-
opaque mass in the midline plane [9]. Pineal gland calcifica-
tion might be an indicative of a neoplasm if it is bigger than 
1 cm or seen in younger than 9-age [24]. The prevalence of 
the pineal gland calcification was found to be 72%, 71%, 
68.5%, 67.7%, 64.3% and 37.4% on CT images [25-30]. It 
was found to be 4.76%, 14.7%, 19.2% and 28.2% on CBCT 
images, significantly lower than CT studies [1, 9, 10, 17]. 
The mean ages of the study samples in previous CBCT stud-
ies were substantially different (Table 5). In the present 
study, pineal gland calcifications were observed in 64.5% of 
the patients, higher than the previous CBCT studies, close to 
the previous CT reports [9, 10, 17, 26, 29]. The difference 
may arise from the higher mean age. No statistically signifi-
cant differences were found between genders or the age 
groups, in contrast to previous reports [1, 26]. Pette, et al.’s 
CBCT study showed that brain pathologies occur 2.63 times 
more in women than in men [1]. In contrast with that study, 
in two CT studies, pineal gland calcification was found to be 
higher in males than in females [27, 28]. In addition, older 
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age groups’ ratio was found to be statistically significantly 
higher than younger age groups [1, 25-28, 31]. In this study, 
the pineal gland calcification was determined as the most 
prevalent lesion in agreement with the results of Daghighi,  
et al. [26]. 
Choroid plexus calcification was seen in 66.2%, 46%, 
57.6% and 43.3% of the patients in CT studies [25, 26, 28, 
30]. The frequency of the lesions was found to be higher in 
men than in women increasing with age [25, 26]. It was de-
tected as 4.2% in a CBCT study [9]. In this study, choroid 
plexus calcifications were observed in 1.7 % of the patients, 
in accordance with previous CBCT study [9]. 
Petroclinoid ligament calcification is a linear calcifica-
tion, localized in postero-lateral side of clinoid processes 
[32]. According to the best of our knowledge, there are 
only a few reports in the literature about the incidence of 
the petroclinoid ligament calcification via CT and CBCT 
[1, 9, 33]. Petroclinoid ligament calcification has been de-
tected in 31.8% and 34.1% in the right and left sides of the 
patients on CT images [33]. Also, it was more common in 
males when compared to females increasing with age [33]. 
Pette, et al. used CBCT images with 13 cm FOV and ob-
served it in only 0.31% of the patients [1]. Its prevalence 
has been reported as 8% on whole brain CBCT images in 
another study [9]. In this study, we used the images in max-
illofacial FOV (17 cm height), the prevalence of petrocli-
noid ligament was 33.4% and more common in females 
than in males. These results were in accordance with previ-
ous study performed on CT images. On the other hand, its 
prevalence was very higher than the results of previous 
CBCT studies and the difference may be related with the 
use of different FOV in CBCT scans. 
Calcified carotid plaque is an important sign of ischemic 
cerebrovascular diseases [34]. It may increase the atheroscle-
rotic load and the risk of morbidity and mortality [35]. Ca-
rotid artery calcifications may be confused by the other neck 
calcifications such as calcifications of thyroid cartilage and 
stylohyoid ligament, sialoliths and tonsilloliths. Also, the 
appearance and localization of the carotid artery calcifica-
tions may help to confirm the differential diagnosis [36]. It 
has been reported that CBCT would be useful imaging 
method for the carotid artery calcifications [1]. Three-
dimensional technology of CBCT let us to see the exact loca-
tion of these calcifications which could be an indicator of the 
stroke or metabolic disease [4, 36-38]. On radiographs, ca-
rotid artery calcifications were seen as single or multiple rice 
grain appearances [39]. EICAC are localized in cervical soft 
tissue area, postero-lateral to the pharyngeal airway space 
while IICAC are placed in extended from the anterior to pos-
terior clinoid process region [39, 40]. The patients with these 
calcifications should be referred for further examinations and 
treatments [4]. Atherosclerosis causes high mortality, so 
early diagnosis has critical prescription. It has been associ-
ated with several diseases such as diabetes, osteoporosis, 
coronary artery diseases and chronic renal failure, and often 
occurs in older ages (after 50 years of age). Internal carotid 
artery calcifications are seen in 2-4.5% of the over 50-year 
old population and this rate can be up to 22-37% in patients 
with hypertension, type 2 diabetes, smoking habit, hypercho-
lesterolemia, cardiovascular disease, sleep apnea syndrome, 
metabolic syndrome, menopause and neck radiotherapy his-
tory [2]. Although most patients are initially asymptomatic, 
pathologies such as cutaneous gangrene, peripheral vascular 
disease and myositis may occur in these patients [2]. It is 
stated in the common decision of oral and medical radiolo-
gists in 2012 that extra or intracranial internal carotid artery 
calcifications in clinical practice should be regarded as "the 
visible part of the iceberg" and that these patients should be 
evaluated with medical consultation due to the risk of devel-
oping cerebral embolism (6, 8, 41, Macdonald 2012, Schulze 
2013, Crouse 1987, Griniatsos 2009). 
The prevalence of carotid artery calcifications was found 
to be 22.9% in a CT study [23]. IICAC was found in 82.2% 
of the patients, with the mean age of 69.6 by Bos, et al. [41]. 
Iwasa, et al. analyzed the intracranial calcifications in hemo-
Table 5. Comparisons of the CBCT studies’ soft tissue and intracranial calcifications’ ratio in the literature. 
 This 
study 
Sedghizadeh, et al. 
[9] 
Price, et al. 
[4] 
Allareddy, et al. 
[10] 
Rheem, et al. 
[17] 
Pette, et al. 
[1] 
Damaskos Scand 
[39] 
Tonsillolith 34.1 - 4.9 9.2 - 10.1 - 
EICAC 8.3 - 1.5 (5.7)* (2.0)* 5.7 31 
Pineal gland  64.5 28.2 - 14.7 4.7 19.2 - 
Choroid plexus 1.7 4.2 - - - - - 
Sialolith 1.7 - 0.2 0.4 - 0.9 - 
Antrolith 1.7 - 0.6 - 2.72 1.3 - 
Petroclinoid liga-
ment 
33.4 8 - - - 0.31 - 
IICAC 18.3 - 0.5 (5.7)* (2.0)* 3.1 33.3 
Mean age 49 52 49.3 ? 28.1 63 60.2 
N 290 500 272 1000 147 318 484 
*In these studies, the investigators did not divide the carotid artery calcifications as EICAC and IICAC. 
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dialysis patients, IICAC was found in 62.1% of the hemo-
dialysis patients while 18.6% in control group [42]. Most of 
the studies in the literature used panoramic radiographs for 
EICAC; it was seen in 0.43%-9.9% of the patients [43-46]. 
In CBCT studies, carotid artery calcifications were found as 
2-5.7% of the samples [10, 17]. The investigations showed 
that these calcifications were higher in males than in females 
and the individuals with 50-years over [10, 23, 39]. In CBCT 
studies, the prevalence of EICAC was reported as 1.5%, 
5.7% and 31%, while the prevalence of IICAC was found to 
be 0.5%, 3.1% and 33.3% [1, 4, 39]. Pette, et al. emphasized 
that the incidence of the vascular pathologies (like carotid 
artery calcifications) was 5 times more in patients with 65-
age over [1]. In the present study, EICAC was observed in 
11.6% of females and 4.4% of males (overall: 8.3%), which 
was statistically significantly different. IICAC was observed 
in 16.1% of females and 20.7% of males (overall: 18.3%). 
The differences between the studies may be related with age 
of study samples and the use of FOV and also imaging 
method. The prevalence of both EICAC and IICAC in-
creased with the age and was mostly observed in the patients 
with 50-years over. These results confirmed the results of the 
previous studies [1, 26]. However, the results regarding gen-
der were different from Allareddy, et al.’s report [10]. Statis-
tically significant correlation was found between EICAC and 
IICAC. This result was compatible with the previous CBCT 
study performed by Damaskos, et al. [8]. 
Sialoliths are the calcification of the salivary gland ducts 
[2]. These lesions may be symptomatic or asymptomatic 
depending on whether the salivary canal is completely 
blocked [47]. The submandibular glands are mostly affected, 
because their canals are longer and more tortuous [2]. Fur-
ther tests or excision are suggested for the patients with sia-
loliths [4]. The prevalence of sialoliths was reported as 
0.2%-0.9% in previous CBCT reports [1, 4, 10]. The calcifi-
cations located in maxillary sinus antrum are called antrolith. 
Antroliths were found in 0.6%-2.7% of the patients in previ-
ous studies [1, 4, 17]. In this study, we found the ratio of 
both sialoliths and antroliths to be 1.7% in accordance with 
previous reports [1, 4, 10, 17]. 
There are some limitations in our study. Due to a retro-
spective radiographic study of this study, we did not know 
the potential systemic diseases and complaints of the pa-
tients. Additionally, because of the absence of soft tissue 
window in CBCT, the calcifications were hardly localized 
and confirmation of the lesions was not made. 
CONCLUSION 
In this study, the distributions of soft tissue calcifications 
in maxillofacial region and intracranial calcifications on 
CBCT images were investigated. The most common calcifi-
cations were pineal gland calcification, followed by tonsillo-
lith, petroclinoid ligament calcification, IICAC, EICAC and 
the others (equally sialolith, antrolith and choroid plexus 
calcification), respectively. Tonsillolith, EICAC and IICAC 
showed an increase with age. EICAC was seen more in fe-
males, conversely petroclinoid ligament calcification was 
seen more in males. 
ETHICS APPROVAL AND CONSENT TO PARTICI-
PATE 
Ethical Approval was received from Gazi University Eth-
ics Committee (19.06.2015-77082166-604.01.02, Ankara, 
Turkey). 
HUMAN AND ANIMAL RIGHTS 
No Animals/Humans were used for studies that are base 
of this research. 
CONSENT FOR PUBLICATION 
Not applicable. 
CONFLICT OF INTEREST 
The authors declare no conflict of interest, financial or 
otherwise.  
ACKNOWLEDGEMENTS 
Declared none. 
REFERENCES 
[1] Pette GA, Norkin FJ, Ganeles J, et al. Incidental findings from a 
retrospective study of 318 cone beam computed tomography con-
sultation reports. Int J Oral Maxillofac Implants 2012; 27: 595-603.  
[2] White SC, Pharoah MJ. Soft tissue calcification and ossification. 
In: Oral radiology principles and interpretation (7th ed) St. Louis: 
Mosby 2014: pp. 536-7. 
[3] White SC, Pharoah MJ. The evolution and application of dental 
maxillofacial imaging modalities. Dent Clin North Am 2008; 52: 
689-705. 
[4] Price JB, Thaw KL, Tyndall DA, Ludlow JB, Padilla RJ. Incidental 
findings from cone beam computed tomography of the maxillofa-
cial region: A descriptive retrospective study. Clin Oral Implants 
Res 2012; 23: 1261-8. 
[5] Carter L, Farman A, Geist J, et al. American academy of oral and 
maxillofacial radiology executive opinion statement on performing 
and interpreting diagnostic cone beam computed tomography. Oral 
Surg Oral Med Oral Pathol Oral Radiol Endod 2008; 106: 561-2. 
[6] Friedland B. Cone-beam computed tomography: Legal considera-
tions. Alpha Omegan 2010; 103: 57–61. 
[7] Pazera P, Bornstein MM, Pazera A, Sendi P, Katsaros C. Incidental 
maxillary sinus findings in orthodontic patients: A radiographic 
analysis using Cone-Beam Computed Tomography (CBCT). Or-
thod Craniofac Res 2011; 14: 17-24. 
[8] Damaskos S, Aartman IH, Tsiklakis K, van der Stelt P, Berkhout 
WE. Association between extra- and intracranial calcifications of 
the internal carotid artery: a CBCT imaging study. Dentomaxillofac 
Radiol 2015; 44: 20140432.  
[9] Sedghizadeh PP, Nguyen M, Enciso R. Intracranial physiological 
calcifications evaluated with cone beam CT. Dentomaxillofac Ra-
diol 2012; 41: 675-8. 
[10] Allareddy V, Vincent SD, Hellstein JW, Qian F, Smoker 
WR, Ruprecht A. Incidental findings on cone beam computed to-
mography images. Int J Dent 2012; 2012: 871532.  
[11] Kıroglu Y, Callı C, Karabulut N, Oncel C. Intracranial calcifica-
tions on CT. Diagn Interv Radiol 2010; 16: 263-9. 
[12] Friedman DP. Extrapineal abnormalities of the tectal region: MR 
imaging findings. AJR Am J Roentgenol 1992; 159: 859-66. 
[13] Oberoi S, Chigurupati R, Gill P, Hoffman WY, Vargervik K. 
Volumetric assessment of secondary alveolar bone grafting using 
cone beam computed tomography. Cleft Palate Craniofac J 2009; 
46: 503-11. 
[14] Horner K, Islam M, Flygare L, Tsiklakis K, Whaites E. Basic prin-
ciples for use of dental core beam computed tomography; consen-
sus guidelines of the European Academy of Dental and Maxillofa-
cial Radiology. Dentomaxillofac Radiol 2009; 38: 187-95. 
806    Current Medical Imaging Reviews, 2018, Vol. 14, No. 5 Ozdede et al. 
[15] Heiland M, Pohlenz P, Blessmann M, et al. Cervical soft tissue 
imaging using a mobile CBCT scanner with a flat panel detector in 
comparison with corresponding CT and MRI data sets. Oral Surg 
Oral Med Oral Pathol Oral Radiol Endod 2007; 104: 814-20. 
[16] Hashimoto K, Kawashima S, Kameoka S, et al. Comparison of 
image validity between cone beam computed tomography for den-
tal use and multidetector row helical computed tomography. Den-
tomaxillofac Radiol 2007; 36: 465-71. 
[17] Rheem S, Nielsen IL, Oberoi S. Incidental findings in the maxillo-
facial region identified on cone-beam computed tomography scans. 
J Orthod Res 2013; 1: 33-9. 
[18] Takahashi A, Sugawara C, Kudoh T, et al. Prevalence and imaging 
characteristics of palatine tonsilloliths evaluated on 2244 pairs of 
panoramic radiographs and CT images. Clin Oral Investig 2016. 
[Epub ahead of print] PubMed PMID: 26892471. 
[19] Aspestrand F, Kolbenstvedt A. Calcifications of the palatine tonsil-
lary region: CT demonstration. Radiology 1987; 165: 479-80. 
[20] Fauroux MA, Mas C, Tramini P, Torres JH. Prevalence of palatine 
tonsilloliths: A retrospective study on 150 consecutive CT exami-
nations. Dentomaxillofac Radiol 2013; 42: 20120429. 
[21] Oda M, Kito S, Tanaka T, et al. Prevalence and imaging character-
istics of detectable tonsilloliths on 482 pairs of consecutive CT and 
panoramic radiographs. BMC Oral Health 2013; 13: 54. 
[22] Takahashi A, Sugawara C, Kudoh T, et al. Prevalence and imaging 
characteristics of palatine tonsilloliths detected by CT in 2,873 con-
secutive Patients. Sci World J 2014; 2014: 940960. 
[23] Ergun T, Lakadamyali H. The prevalence and clinical importance 
of incidental soft-tissue findings in cervical CT scans of trauma 
population. Dentomaxillofac Radiol 2013; 42: 20130216. 
[24] Deepak S, Jayakumar B, Shanavas. Extensive intracranial calcifica-
tion. J Assoc Physicians Ind 2005; 53: 948.  
[25] Admassie D, Mekonnen A. Incidence of normal pineal and chroids 
plexus calcification on brain CT (computerized tomography) at Ti-
kur Anbessa Teaching Hospital Addis Ababa, Ethiopia. Ethiop 
Med J 2009; 47: 55-60.  
[26] Daghighi MH, Rezaei V, Zarrintan S, Pourfathi H. Intracranial 
physiological calcifications in adults on computed tomography in 
Tabriz, Iran. Folia Morphol (Warsz) 2007; 66: 115-9.  
[27] Turgut AT, Karakas HM, Ozsunar Y, et al. Age-related changes in 
the incidence of pineal gland calcification in Turkey: A prospective 
multicenter CT study. Pathophysiology 2008; 15: 41-8.  
[28] Kwak R, Takeuchi F, Ito S, Kadoya S. Intracranial physiological 
calcification on computed tomography (Part 1): Calcification of the 
pineal region. No To Shinkei 1988; 40: 569-74.  
[29] Kitkhuandee A, Sawanyawisuth K, Johns J, Kanpittaya J, Tuntapa-
kul S, Johns NP. Pineal calcification is a novel risk factor for symp-
tomatic intracerebral hemorrhage. Clin Neurol Neurosurg 2014; 
121: 51-4.  
[30] Uduma UF, Pius F, Mathieu M. Computed tomographic pattern of 
physiological intracranial calcifications in a city in central Africa. 
Glob J Health Sci 2011; 4: 184-191.  
[31] Wurtman RJ, Axelrod J, Barchas JD. Age and enzyme activity in 
human pineal. J Clin Endocrinol Metab 1964; 24: 299-301. 
[32] Butler P, Mitchell AWM, Ellis H. Applied radiological anatomy 
(1st ed). Cambridge; New York, NY: Cambridge University Press, 
1999; pp 26. 
[33] Inal M, Muluk NB, Burulday V, Akgül MH, Ozveren MF, Çelebi 
UO, et al. Investigation of the calcification at the petroclival region 
through Multi-slice Computed Tomography of the skull base. J 
Craniomaxillofac Surg 2016; 44: 347-52.  
[34] Prabhakaran S, Singh R, Zhou X, Ramas R, Sacco RL, Rundek T. 
Presence of calcified carotid plaque predicts vascular events: The 
Northern Manhattan study. Atherosclerosis 2007; 195: 197-201. 
[35] Allison MA, Hsi S, Wassel CL, Morgan C, Ix JH, Wright CM, et 
al. Calcified atherosclerosis in different vascular beds and the risk 
of mortality. Arterioscler Thromb Vasc Biol 2012; 32: 140-6. 
[36] Angelopoulos C. Cone beam tomographic imaging anatomy of the 
maxillofacial region. Dent Clin North Am 2008; 52: 731-52. 
[37] Khan Z, Wells A, Scarfe W, Farman, A. Cone beam CT isolation 
of calcifications in the maxillofacial and cervical soft tissues: A ret-
rospective analysis. Int J Cars 2008; 3: 219-22. 
[38] Mupparapu M, Kim IH. Calcified carotid artery atheroma and 
stroke: A systematic review. J Am Dent Assoc 2007; 138: 483-92. 
[39] Damaskos S, Tsiklakis K, Syriopoulos K, van der Stelt P. Extra- 
and intra-cranial arterial calcifications in adults depicted as inciden-
tal findings on cone beam CT images. Acta Odontol Scand 2015; 
73: 202-9.  
[40] Scarfe WC, Farman AG. Soft tissue calcifications in the neck: 
Maxillofacial CBCT presentation and significance. Australas Dent 
Pract 2008; 19: 102-8. 
[41] MacDonald D, Chan A, Harris A, Vertinsky T, Farman AG, Scarfe 
WC. Diagnosis and management of calcified carotid artery 
atheroma: dental perspectives. Oral Surg Oral Med Oral Pathol 
Oral Radiol 2012; 114: 533-47. 
[42] Schulze R, Friedlander AH. Cone beam CT incidental findings: 
intracranial carotid artery calcification-a cause for concern. Den-
tomaxillofac Radiol 2013; 42: 20130347. 
[43] Crouse JR, Toole JF, McKinney WM, et al. Risk factors for extrac-
ranial carotid artery atherosclerosis. Stroke 1987; 18: 990-6. 
[44] Griniatsos J, Damaskos S, Tsekouras N, Klonaris C, Georgopoulos 
S. Correlation of calcified carotid plaques detected by panoramic 
radiograph with risk factors for stroke development. Oral Surg Oral 
Med Oral Pathol Oral Radiol Endod 2009; 108: 600-3. 
[45] Bos D, van der Rijk MJ, Geeraedts TE, et al. Intracranial carotid 
artery atherosclerosis: Prevalence and risk factors in the general 
population. Stroke 2012; 43: 1878-84.  
[46] Iwasa Y, Otsubo S, Nomoto K, et al. Prevalence of intracranial 
artery calcification in hemodialysis patients-a case-control study. 
Int Urol Nephrol 2012; 44: 1223-8. 
[47] Hubar JS. Carotid artery calcification in the black population: a 
retrospective study on panoramic radiographs. Dentomaxillofac 
Radiol 1999; 28: 348-50. 
[48] Johansson EP, Ahlqvist J, Garoff M, Karp K, Jäghagen EL, Wester 
P. Ultrasound screening for asymptomatic carotid stenosis in sub-
jects with calcification in the area of the carotid arteries on pano-
ramic radiographs: A cross-sectional study. BMC Cardiovasc Dis-
ord 2011; 11: 44. 
[49] Brito AC, Nascimento HA, Argento R, Beline T, Ambrosano GM, 
Freitas DQ. Prevalence of suggestive images of carotid artery calci-
fications on panoramic radiographs and its relationship with pre-
disposing factors. Cien Saude Colet 2016; 21: 2201-8.  
[50] Bayer S, Helfgen EH, Bös C, Kraus D, Enkling N, Mues S. Preva-
lence of findings compatible with carotid artery calcifications on 
dental panoramic radiographs. Clin Oral Investig 2011; 15: 563-9. 
[51] Ozdede M, Haciosmanoglu N, Kaya E, et al. Sialolit: 3 olgunun 
klinik, radyografik ve ultrasonografik bulgulari ile birlikte 
değerlendirilmesi. Acta Odontol Turc 2016; 33: 35-8. 
 
